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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent occurrence 
of gear sound by arranging a first bush so that its 
phase position is not conformed to the phase position 
of a second bush. 

SOLUTION: Swollen parts 54, 55 of a rack bush are 
arranged so that the phase positions to a racl< shaft 1 
thereof are not conformed to the phase position to the 55^* 
rack shaft of the swollen part 64 of a rack bush. The 
swollen parts 54, 55, 64 of each rack bush Is mutually 
shifted and arranged to support the rack shaft 1 from 
substantially the whole circumferential direction 
thereof. The swollen parts 54, 55 of the rack bush on 
the pinion-side end part are arranged so as not to 
situate on the rack tooth la side. Even if a 

disturbance is inputted, the tooth gearing sound caused by the collision of the rack tooth 
1a of the rack shaft 1 to the tooth of a pinion 3 can be prevented since the direction of 
generating an oscillation in the rack shaft 1 is eliminated. 
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[Se*eott«] t£3l5(D»pffl©7yi?7>Htrr::t>SC 

0^b;fa:tifi«®^gS{ftItC7«y5'***^lt6.tl. 
\>'^7.v'7*)yif^-*^/\^'J>ifn\Z^^'^X. X5^7U> 

1 sic^snrtris^yi^ws i <7>sgS5<Bijc«3K-;i'V 

^^•y h 3 2*tH«$tlTliS. Jt?-;i/Vir-y h 3 2 JZtt 
XT-7«J>^0-y H3 3©!}^-;Pge*<8ll!)S«EIC»^^ 

^<yi7^3.-y3 4«B5lffi^>yi7fft3 1 
a^fnxisO. ^g6Jc±«$nfc7>yi'y.y->ir 3 5Sr 
^M/TWf2^<yi7iS3 1^3^J#LTVi-&. ^yifZT-y 
3 6 tt. ■€■©— Sg*<:;^5^7 'J >i^P y H 3 3 <0— «g{Ci1> 
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[0 0 0 3] ffilie7-y5'y«y>'3.3 5tt, fSt^lCj^fig^ 
tlT^i^. -^-LT, ^-yi^y-y v'i 3 5«>|^^ffi{Ctt^ 
:*[Sltcm©^J#?l|gB3 5 a;&tSl,ilc8irBlLTg§ia$n. 
n^n^m^ 5 aCTWtB^>yi7^3 1 i£fS-L^:&[6]l;:if 

[0 0 0 4] «£3l5C:feliT«> 5 -y {'tis 3 1 SS^JfTS 
«!jitL.T. — jl*©7y5':/-y'>3.3 5-e5-yi'W3 1 
OMffi*^j^-r^«3g<»:, H@<7)7'y^:/-y>'j. 3 
^-yi7t*3 lCD-«iSiJ (7-yi'tt3 1 ^d*iatt^> 

[0 0 0 5] 01 4«, — *f©7yi7:/.y vi3 5*^7 
<yi'||ll3 10P«8CIStt6.nTli*«^©. 7-yi'lft3 
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'>aL3 5tt. ■?-©3^jt5IS53 5 aj&^ 3 j@iS:tt e,nT. 

7-yi^ift3 1 oimto^^^-ii\^xm^\zm^nmmm 

bTEBStlTVi^.. X. ^•yi'fftS l«>7-yi'®3 1 
a*t^lte)tlTI/».&fl!j©SggR (BtT, trn:4->ffliJ«g8Bt 
ti'p) 4^«p-rS7<yi':;^-y->3.3 5«. ^W^^Jt^g? 
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[0 0 0 6] X, H 1 5«, mw^-yi/y-y v'i 3 5 

<yi7tft3 1 ro«&'C^O$4''L'•<^:bTS^WcBf:£Aa!fSFflL 
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5 2A^&tt(aBSi*35E5 3*«^:;&tC^I8^fnTt»S. 
«. X7^7U>i?^A>:/>'>i'2©Jfa?L2 al^^ffitrlS 

ttenfcra»i2bicfKA$nTVi«. wi?imm2hitm 

Bl 9 Jc^T J; 5 CfiB«j63lie 5 3 \imm 2 b Wfc 

^(te.nfefi[BSt«>IHlg62 c{cfSc^^nT(.i-5o Wffifi 
e8ti!?)??fi5 3 tfi:B^*GaSB2 croSc^lcJcO. 

Sfi:fflfiBS»3frs. 

[0 0 3 3] mtR'yyif'fyi^a.SCOpimmizit, 
O 1 f&tf'Dt UT. S^itC 18 0° s^f-eBfcficg-r-s 

l2^eS55 9 0* SiraLTBEBSnTViS. 

TssMTs J: V \z\Bimpimi)tits.-rmmm 54a, 5 

Sat^ftl, l^}f^®5 4a, 5 5alCT. 5>yi7ttl 
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[0 0 3 4] -tLT, ±iB©J:5ICbT. 7^yi7-:/yi^ 

-&Bl«^Ftlfc«fliTtt, ^•yi':^-y->a.5©gieg55 4. 
5 5(^iBBBI««, 0 1 2 lC^t-®0i^tlTVi-5, X. 
5 y-y 5 ifi7.7-7 U >y^-VA'i7>?>i^ 2 0}f 
j1?L2 a fCffiJ-&H«f^?nfciKMT«. V >y ^'-y 5 
®Keg55 4. 5 SJCTJ^fiKStlSF^gfi. ^yi^mi 

[0 0 3 5] MIBSlSaSS 4. 5 5 »3lt^SiS$«lfi£LT 

:k\z, Si}ffi5>yi':/.y>/3. 1 i©:^figS:0 3~0 

iri i«. -^^zmmizxji&mmzi&^^n. ^{^^m^ 

{C«oT««»C 3*©X ij y h 6 1 *<SV»fC^mBi** 
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fcBf^ASi 0 2 (z.<omm^Wt\ 2 0' ) raiB-c 

SnxiJO, I^X'J y h 6 UCJ;0. 7 -y i' v'i 1 
1 \t7s ij <y h 6 1 <Dm*-PfflllC*tiT«SgnIt6i:^^n 

[0 0 3 6] m'yvi^-:fy'y:xi i<o—m^m (WtBX 
U h 6 1 om*Pffl!®«8i5) nSBJwtt, mi3X 'J 
•y h 6 1 fC»|Sl-rSJ:5C«rail||C 3(S®att±i&55gB 
6 2*«3IK$nStit)C. teBft«>5IE6 3**i1.:6rt- 
5l^$nT^i-5. Si&y:0 3(c^-rj;5{c:7-yi':/>y 
->i 1 1 «, ^*ge« 1 0 cDf*g«®<Ojf STL 10a \Z^ 
LT. WIBX "J -y h 6 1 *iffF§-r^>l6H-C-e-W5itt(Ztr[ 
LTJEEAfft^SnTl/^S. X. feltih*?§SI5 6 2«. ^ 

o®jfa?Li 0 ai^HSfcscttenfc^si o 

b CtKAStlTViS. I^^Sl 0 bttMElfffi?Ll 0 a 

J; p JC^BStl*??fi 6 3tt^^l 0 bi^«®ic^tte.n 
^xhtfetc, 5en5*->;&l6](B!Hri2B^FtlfiBft«e)iagi5 
1 0 c (CtR^^nTl^iSo 

[0 0 3 7] «rgBfi:B^4e)?§fi 6 3 tfi^Bft^iHigB 1 0 

c®iK'aCJ;0, 7«yi''^«yi'3. 1 1 J*, 'yv^'^-yl^ 

i 1 1 i#©*Ait>®iiiOT®«g*gR« 1 0 yznt^v&n 

|Hl»*tElhSn, «8B-r-SKeSB6 4©, ^-yi^Witc 

[0 0 3 8] WfB5«yi7:/«yx3. 1 iroi^^Stcti. 0 
4fC*-r<fc'5IC. *itBfettlhJe)?§g56 2{C*f^SUT. ^ 
Offt'L^^^fSl o T 3 ewiiegp 6 4 diSt^ JC^FbIBI* 
*tiT, -r^tt)-^. 5^i':/-y>'a. 1 l©fa|.L^*4■'^J>^: 

LfcBfjtftft 0 1 (c:©**fi}gieTtti 2 0') rtaie 

T}g)^$nTt»«. ^Kfigi56 4©rtffitt. 7-yi7Wll 

at^n, l^ffig5M6 4 atCT, ^-y i^Wl ©^•yi'X 

5 -y i7 y >y 1 1 <n^nmz\t.. w^c^o 2 :;&i6]tcm^ 

To.;^fgB 6 6 imsm^^^n. w^ma 1 0 ®jf 

1 0 al^^S^^SE^tlTV^^. 
[0 0 3 9] mtBi%i£8IS6 4»5t^%«:«!^bTV^-&. 

^bT, ±iB©J;5tCLT, 5>yi^:/-y->:i 1 1*^^* 

SB«i o©}fa?Li 0 aic«-&ii«^nfc<^^-e«, 7 

'yi^:/<y>':i 1 l©^Sg56 4©iE«tt. E4tC^f.J; 
■5fC. tf::i:t>:&|fi]ffliJlC10©BkfigB6 4d«iEB$nT 
X. 7-yi':/y->il 1*««*85«1 OOjfffla 
1 0 a lC«J^5l3t ^^nfcttlBTtt, 'y vi^ If y i^zL 1 1 




[0 0 4 0] -€-bT. ±l2<DJ;5fCbT. 

i&iKSitt 1 0 OlfM?L2 a. 10a lC{K^ll3t$tl^«i 
ffi-^tt, #5-yi^:^>;/v'aL5. ll©KfiSR5 4. 5 5. 

i^cfc-^. S-^-yi' :i 5. ll©(^figP5 4, 5 5. 

mi<D \^~:t>mif»fR<D7 V ^ rfv X3. 5 ©miSSC 5 4 . 

5 5«. affiiJfCfiBL/j:t»<fc5CEB$nT 

[0 0 4 1] ±ta<0J:'5tc«fig;^nfc7-yi'T> 
H If n^>SS[6igB©^ -y i'flll^JtWjgCf^fflSrlK?^ 
■r-5>. 7-yi7:/>yi^i 5«^SgP5 4, SSO^-yi^fft 
1 JC^^-rSffiffifftfii. ^•y^:/>y->JLl l©glSg56 
4 5/ i^tt 1 icJt-r-SffifflficBt 5 fc. 

#7yi^:/-y'>3.5. ll©(ieSB54. 5 5, 64tt 
Sl/i<cTe>bTESL, ^•yi'iilOtl^^W^&lfil*^?* 

oT. ^S^-yi^y-yJ^a-S, 110^^355 4. 5 5. 

6 4 75tg2B^nT. ^<yi7ill S:3tJtf -adtfri^tS. 
c©;t«e), ^1.a©A;^*«a&c.T=b. 7-yi7ttifcSi!i<^ 
56^-r*^rl6]**J&:Vifc«i>. ^^'i'ttKO^-y^ftl at 

[0 0 4 2] ;^fr. 3j5:^SSJ^Ii©#a*iXTlci2«-r-5. 
(1) *SIJg}^^fr*5tiT«, ^-yi^y-/ 5 
egl55 4, 5 5«. ^-y^tft 1 ©^<y 1 ajii^tte 

T, C«>|^egR5 4. 5 5{C^tiT, 7-y^tftl*3^Jt 
UTti^fcsi), niLfrJ:-pT^->i'$ai«Sffii*<5!^L 

[0043] ( 2 ) *SIJfiJ^fBTtt. S-^ -y :/«y -> 
3.5. ll©Bfcea554, 5 5. 6 4^3mi:-r^llt. 
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J: S ^ -y ©JSftS:«l$iI-r.5 ^ <t A<-e#-i>. 
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Wr-5-&riS«l&tLfcfc*, #»ffi?L2 a. lOaJcJt 

[0 0 4 5] (4) ^mmf^mxii, "yyi/Zfyi^zL 
1 l<^l^egC6 4«. 5-yi':/-y>':i 1 1 <Ott'Cx<&4>.t- 
tLTSVMCl 2 0° ^PBlLTEB^^ftlTVi-S^ltlCJ: 

0. 5-yi/fft*3.i^s:Jfr-5::<i:*t-e#^, 

[0 0 4 6] (5) ^mmmm-V\t, ^yi;Zfy'>:i. 
5©ajgS654. 5 5tt. ^yi^miO'^m (Stf-sJ- 

^yi^mit:tifmts.iSLm\zx3j^^W'r?>ciii!)^-c 

[0 0 4 7] /j:*3. *5!g«ro*iSJ^Sgtt±f3SI;^J^MtC 

( 1 ) MiHIIifiJ^ffiTtt, # 7 -y y 5/ 5 . 11 
tt, 7 -y ttl UT 3 .^^j#-r « i p IcSJtfc**. 
4^^titt5,i^3^i*T*oTt>«tVi. ^'yi' 
y-y->3. 5 t*5tiT«. ^•yi'fft 1 ®trr:::t>;^|6]fiiJfC 
tt, mi&^^mfU^^^oizh, X. m<nvv'y^vi^ 

i 1 college 6 4 t«. SVWCtifflSr-rebTiEKb. 

[0 0 4 8] (2) Him^mi&^Xit. =7v^^vi^ 
a 5 \ZWM-kmUm 5 4. 5 5 tt, SV^C 9 0 * MKT 

mncifi. 9 0" tEjg^nstxoTttJSivn tew^^fl! 

[0 0 4 9] (3) WI2IIWffiT«. 5<y^:/>y-> 
ill fCl2ttfcKegB6 4«S^Mr 120° r^lSI-C^tt 
fc*^ 1 2 OMCfS)£Sn.Sfe<35T«^C<. ffiO^IST 

[0 0 5 0] (4) tiie^ig^ll-e». 

7yi7:/yvi5. 1 libfc**. <m«. «E 

ig^J®) 0)7>y^y<y->ii.i:LTfc, ±SlliSJg!i<7)J: 

0. ^1'^L^CJ:*7 5/^«l aa:b;-:t>3i:0«JT^« 

[0 0 5 1] (5) mismxmmxys.. •^~:l7)V7. 

mill : B*ai#n=/f i*i^tt^0Sffi 




[0 0 5 2] mvsMwi&msamm-^^^'xi^ 

J: 5 1 71S»«« 6 © 5 % t»rn*MCIB« 
© 7 7 > H tf:^* >JC#ll6lSll© 'yv^ 

[0 0 5 3] (2) ±iE (1) ©ft|BWS«fC*5ViT. 

'sfigStfelHgB-Ca&S ^ >y T > H hf >iCSS[6]gB 

[0 0 5 4] 

[0 0 5 5] »*Ja2©5g5gjrin«, %\-fv=y=L(r> 

#ji**steBci8tte.naiiijcj:o. m%wmz^\.^x, 

[0 0 5 6] S(*«3<D«BjcJ;n«. ^i:/>y->3.. 
ll2:/y>'3.®3ti#gB«r31@t-raciifcJ:0. ^yi' 
|ft©M4S*-5-tl-en3;iS3tit-rsca:t;a»3, Sfe*^ 

[0 0 5 7] «f*^4©%^»-in«, *iiigjg!iTtt, 

TSliCl 2 0' l8KLTffiB$nTLfc/t». ^•vi' 



^■L2000-1 77606 (7/10) 
[0 0 5 8] Sl*« 6 ©»Wf^Sl«. m 1 ->3.® 

m-r^mmii. i^©^*^e.sti»rRjt;&[6iic9 0° sipbT 

:t>3$MII^SB©i9raBI. 

[0 3] l^i;<5>vi7:^-y->a.G5®gl5»fS0. 

[04] >'3.(DiE®0. 

[0 5] 5>yi'y->'->iO¥ffi0. 

[0 6] ^<yi7:r>y->i©ii^Bf®0, 

[07] SSi»ii::^0. 

[08] 7«yi7:/yi'aL<D^0. 

[0 9] <a®7-yi':/^/>'i©iE®0. 

[010] m(^5'yi7-:fyi^a.<Dm^m. 

[011] ftfi®^-y5'y>y->:i<DSSBfe;»c0. 

[012] l^egl5©gEBfi:ffl*^i-«iC0. 

[013] S£*©5-y:J7T>Htfri:t>S;i^l6]SB©ll 
91^90. 

[01 41 S£*©3fel#a5©BaBfi:ffi*^-r«iC0. 
[01 51 M©{il!3tS^©^l$SE©BEB«tffi$^-r4S^0. 
[016] «l©«l!*0iJ®3^J^g|5<DgHB<i«*5^-riSiC0. 

1- 7>yi7W, 2-X5^7'J >i^^-VA':7v>i/« 2 a 
•••»®7L. 2h-mm, 2 c-'KBfti&iagB. 5-^>y 
i/Zfyiy^. imi-^yy^iL^m^tit. ) > 8-7-yi7 
^3.-:/. 8 a-Jfa?L (Jfa?L2 a, 8 aii:*>ca 
a?L*«!fiK-rs. ) , 1 0-SS*g5« (XT-7U>i^^ 
i'A':7>'>i/'2, 5>yi75"i-:/8itt)t;:7-y^3£Jt 
«:S:«fiKT-5. ) , 1 0 a-Jfa?L. 1 0 h-mM. 1 
0 c •••fi:Bfti*DagB, 1 l-^yi^Zfyi^zL (Il27'-y 
v'iSr^^-r-S, ) . 52-W.±y^>i^, 5 3--e 
fift*55fi. 5 3. 5 4-l^eiS (jgJ^aSSrSi^t- 

S. ) . 5 4 a. 5 5a-ffiSS, 6 1-X>Jyh, 6 

2 - ffittJt^^SC. 6 3 -{aBRi&SSE. 6 4-^ES5 



(7) 




(8) 




(9) 




(10) 



